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DESCRIPTION 
ULTRAFURE WATER PRODUCTION PLANT 

TECHNICAL FIELD 
[0001] 

The present invention relates to m\ ultr&purc water production plant, and to particular, 
relates to an ultrapure water production plant by which ultrapure water whm& impwliy 
concentration, such as dissolved oxygen, is extremely low, 

BACKGROUND ART 
[00021 

Conwntioaally, an ultrspure water production plant comprising a preteataent system, a 
primary pure water treatment system and a secondary pure water system (or & "subsystem") Is 
known. In such at) uitrapure water production plant after raw water such as industrial water 
is processed by the pretreatment System comprising a eoaguiator, etc., wMeh in turn is 
processed with the primary pure water treatment system comprising demoralization 
cqiiipmentj etc, 3 pram^sry pure water is obtained. Ftsrther, & trace amotmt of impurities are 
removed from the primary pxmz wafer by fee secondary pure water system, whereby Bltrapiire 
water whose resiMivMty is about 5 to IS MO* cm is produced. 
[0003] 

Hie ultrapure water being produced m this manner is used for cleaning semiconductor 
products; however, imparities such as organic compounds md metals contained in the 
dtrapure water can cause failure in semiconductor products such as pattern defects, 
Therefore, It is necessary to remove these impurities as much as possible. In particular, with 
the Mgh integration of semiconductor products in recent years, the demand for high quality 
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nitrapute water has increased $i|piifiea&% In addition. Iota! Organic Carbon (TOC) 
concentration of the nltr&pumwatar is requited to be less than I / L 5 rod metal 
concentration is required to be te$s than I rig/ L, 
10004] 

As it becomes difficult to control tfee tkmkmm of an oxidation layer of a semiconductor 
products if dissolved oxygen is contained in the uta&pure water, it is also necessary to reduce 
as muck as possible the dissolved oxygen concentration of the nitrapurc water, Sgoeifioaily, 
m reee&t yearn, the dissolved oxygen concentration of the u!tr&pw« water h reqmmd to he 
less than 5 jxg/ L, 
[0005] 

Accordingly* m nlimpmc water production pk&t is proposed, where an ion exchange 
equipment and a mustiamte degasser are disposed m a latter part of an ultraviolet oxidation 
equipment (Japanese Patent Application Laid-open Disclosisre No. H09-029,23 I)> 
10006} 

The ultraviolet oxidation equipment Irradiates ultraviolet rays ami oxidfz&s and 
decomposes & very saaaH amount of organic compound contained m the primary pure water, 
Cmb&n dioxide etc* generated by die oxidative degradation erf diss organic compoimds are 
removed by the ion eadhasga equipment provided m thm &mm$tr$®m of the uitetviokt 
oxidation equipment In the ultraviolet irradiation process by the ultraviolet oxidation 
equipment hydrogen peroxide and omm may be g&ner&ied due to m excess in the dose of 
irradiation. Hydrogen peroxide etc, that me generated fey ilm ultraviolet oxidation 
equipment, is decomposed m to dpvrasfnsam of the ton exchange equipment which thm 
generates oxygen,, thereby increasing the concentration of dissolved oxygen. 
[0007] 

On the other hmd, the ultrapwe water prodBction plant described in Japanese Patent 
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Application tdd^ope^ Discbsare Ho, H09~029,251 provides the membrane degasser In the 
downstream of the Ion exckmge equipment. Therefore, oxygen generated by decomposing 
hydrogen peroxide etc, with the ion. exchange equipment can be removed and thus the 
conoe^tration of dissolved oxygen of the nltrapire water can be redtic&i 
[0008] 

Howerv^r ? hydrogen peroxide &mh%$ ion exchange resins SSed ill the ion 
exchange eqmpm&nt Therefor®^ if the ioa exchange equipment h provided m iim 
downstream of the ultraviolet oxidation equipment fee ion exchange, mmn h dissolved and 
£he dissolved product is etaed from the ion exchange eqmpmem* Suoh etoed materials can 
cmim a deterioration in water quality. Further, a very small amount of metal Ions are eluted 
from the m^mbmoe <teg&sser> whtefc deteriorates the water quality of the ultmpwe water. 
[0009] 

Thus* it may fee expected that knpwity rex&ovi&g equipment be ferther provided in. the 
downstream of the membrane degasser; however, materials which Me ekted fiom the ion 
exchange eqBipg&est provided on the former step of tha snemhraue degasser boosts the load of 
the imptirity removing equipment provided on the ktler part. If the load of the imparity 
removing equipment is MgtL tlie opemtmg life of the impurity mitiovhig equipment becomes 
short* 
[OOfOj 

Wfcea a somporiem of the ulirapum water production plant such as the imparity 
removing equipment, etc, is exchanged, the operation of the itopi« water production plant 
is suspended Dnring the suspension of the ultrapt$re water paction phmt, produetbn of 
the semiconductor product is suspended. Further* upon resumption of the operation of the 
oltrapuro water, &e ufeapisre water production plant needs to be started within the time range 
of 12 to 24 hours, because the secondary pure water symmt m sterilised a&d washed, and then 
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liquid remaining in the nhmpim water production plmi shoiM he dxmmd- 
[OOii] 

Therefore, dtr&pwe water production plmU mc mqpmi to be able to operate for long 
periods in si&oo&Miom for ex&mpie, one ultr&pwe water prodBotion pkm h mqmmd to be able 
to operate for 3 years or longer to succession, 

DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[00123 

The ptesesit kye0tiom k este&fisbed m the ligM of the &lw£4de&ttfied problems* m& its 
object is to provide «tt affce&pure water prod^tkm plant, wtein eiuted materials fern m Im 
exchrngs squipmrnt provided M the downstream of an ultraviolet OKidatism sqiiipmmt may 
b§ reduced and ^Itrapure wafer of .highly purified water may be produced in succession for a 
long period of time, 
[0013] 

According to an aspect of the present invention, in at* ufespure water production phnx 
wMoh tactadtes at least mi ultraviolet oxidation equlpmeM m& pm&w&%$ isltr^tTC water hy 
proeessiag primary pure water m liquid to be pmcessed. a catalyst mixed tower, which bm 
catalyst mtpporta each of whkh to ^ mslyst carried on a support aad anion exeksmg^ resins, 
Is positioned in the dom&stream of the iittmviotet oxidation equipment 
[00141 

Aeconihig to the present iftventkm, tfee ultraviolet oxidation c^mpmem and the catalyst 
mixed tower configures a secondary pure wMet system of the ultrsjmre water production plant 
where u!trs$mr$ water is produced by introducing primary pure water &$ liquid to be processed. 
The primary pure water Is obtained with the processing of filtrated water wMeh km removed 
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ferbidity substance sta by a pretre&toett system* by the primary pixra wafer treatment system* 
Aim, the primary pure water is the liquid* whose resistivity is equ&I to or more than 10 M£i< 
cm m& where tltare are few impurities except Ibr water* 
[0015| 

The ultraviolet o^dattoi e<plpmem Is an equlpnrat which includes an yitr&vioiet lamp 
and decomposes organic eompomids eootamed in the primary pure water. For ulwviol&t 
lamp pro^idM cm the nlifa^akt oxidation equipment, a lamp which can irradiate ultraviolet 
rays of appmxim&fe w&vdeng&s of 254 am m& IBS xmi is m%&; for msta&ee* a low pressure 
mercury lamp, etc. The idtmviokt ray of approximately 185 am wavelength is preferred 
beomse its ability to decompose ®rg amc compounds is high compact wife oltmvlolei myn of 
approximately 254 mi w&wkngtk The structure of the ultraviolet oxidation ecplpmsmt 
may adopt optional muc turns such m a batch pittcessisig type or a passing type, etc. 
[0016] 

A catalyst mixture tower holds eataiyst sup$>om each of which h&s a catalyst earned on 
a support mim mchmgz tmm in the same tower. It may be considered tih&t a e&talysi 
tower holding only catalysts and an mion mctmtg® tower hoklMg only amoB exchange msim 
sre positioned sequentially in th.c dovsmstream of the ultraviolet oxid&iiea cqidpm$0t 
However, it is preferable to hold the Mtosft exchsBge catalyst support m. the same 

tower for simplicity of the seeo&d&ry pure water system. Also, other ihm the catalyst 
$npport$ atxd the &H0x* exchange xfesatt* the catalyst mixed tower may motode for example 
cation exchange r$sm&, etc, 
[0017] 

In a catalyst mixed vmm, the anion exchange resms and the eai&lysi supports may be 
Md sspar&tdy or hdd m a mixed state. If a cstafyst mixed tower is provided in a so-called 
layered bed type where the mkm exchange resins and the eataiyst supports are held separately, 
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it h preferable to locate a catalyst support layer on the inflow side of the liquid to be 

processed and to locate an anion exchange resin layer on its outflow $Me* 

[0018] 

It Is preferable that the catalyst mixed tower i$ configured wt& the mixtee of the 
catalyst supports m& tfee anion exchange resins where a ratio of the c&Mysi supports is 3 to 
20 w&igfei %, ixx particular 8 to 13 weight % lo She anion sxchangs r$sin, If the mixed ratio 
of the catalyst support is too small, the decomposition -sfficimcy of hydrogen pwoxide will 
drop. On ih# other hand, if fee mixed ratio of the catalyst support is too tmsck materials 
which are elated from tiie catalyst support itself will increase. 

mm 

Strong base anion exchange mmm a.re preferable for the anion exchange m$im filled in 
the catalyst mixed tower; however week b&se mkm exchange resins may be used. Them h 
m special limitation for the kind of substrate to be used; for instance, stytcfle origins* acrylic 
origins, metan&cryMe origins, md phenol origins may be tissd* Also, there is bo special 
Iljrafc&tson ft>r the SBhstete stoetoe of the anion exchmge resin; a gel type, a pomns type, 
md high porosis type? etc, 5 may be used and in paiticular the get type is preferred, 
[00203 

For a eataiyst to he carried on a support, m%y catalysts which cot decompose hydrogen 
peroxide may ha used without special limitation. Speeifically, pftlladhim, manganese 
dioxide, or feme chloride are given- Among these, palladium alloy containing p&IIsdnsm m 
preferred because materials which are elated from the catalyst itself are smal l , 
[0021] 

For a support, which carries a catalyst km exchange resin* active carbon, aliu^iaa and 
zeolite etc. are given, In particular, a catalyst resin carrying a catalyst on an anion exchange 
resin m fee support which is a kind of catalyst support is prcfer&hfe fog&anse the catalyst 

6 



Fax fro* : 83571 181S6 



tesk is easily mixed wife tJie mhn exdiassge msin m&fam&y, 
[0022] 

Here is no special Limitation in the sizs or form of the catalyst support; either a spherical 
o? pellet form may be used. However^ a catalyst support with a polygon fhmi could possibly 
be fkwn out from the catalyst mixed tower ami thus be a load for the fetter equipment; 
ihcisx&r^ k is preferable to use? » spherical c&aiyst suppors which is canted with the ion 
exchange resin guoh as mten ^change *e$jfe> etc* 
[00231 

It is preferable that the liquid velocity of the liquid to be processed toward the analyst 
i^ixed tower be set at ^proximately SV « 10 to 200 ter There U m limitation for the 
direction of the liquid to he processed However, there may be a difference in the specific 
gravity between a .catalyst support, and an &mo& exeh&tsge resin therefore it is preferable to set 
it to downflow to keep the mixture of both components at an appropriate state, 
[0024] 

In the present Invention it is preferable to locate a membrane degasser in the downstream 
of the catalyst mixed tower md further to locale the demiusr&H&atiou equipment in the 
downstream of the membrane dcgasser, 
[002S] 

For a membrane rfegjisrotv equipment, wtere % $p&ce where liquid to be processed is 
iutmduced (hereinafter called a a liquid room") md a space where gas m the liquid to be 
processed is shifted (hereinafter called ■% vacuuming room") are formed across a degassing 
membrane^ is used. The vaetamthtg room is decompressed by a vacuum pimp, etc., and the 
gas, which is included, in- the liquid to fee introduced m fee liquid room, is shifted to the 
vacuuming room side via the degassing memteaee and the gas m the liquid to be processed is 
removed. 
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[0026J 

For the dtgasmtg mmxbmm pmvi&zd in the membrane degasss^ my immbtwm can fee 
used as f&r as gases mch as oxygen, nitrogen and carbon. dioxid% etc,., are transported across 
fee memht&ne, white liquid may not be transported across the membrane. As concrete 
e&&mpie§ of the degasing membrane, there are hydmphoMc macromekcule membranes, 
sudh as silicon rabbet origin testrafluoroethylene ongms, poly Tetratlnoroethyiatie origin^ 
poly oJdSbfc odgms, and a polyutethim& ongim, etc. As typxs of .the d&ga$$mg membm&e* 
there are a hollow fiber membrane type and a flat sheet membrane, etc, 
[0027] 

As a deOTaerdteatkm equipment provided in the downstream of &e membra dag&ssss; 
optional ones such as electro deksnfeation equipment or an sob exchange resin tower, etc, are 
used. For the Ion exchange re$m tower, a multilayer type tower, which a single bed layer 
of ion exchange rosins and a single bed layer of cation sxckmge teste m the sanie tower, 
may be used, AJtetnatively, a mixed bed type tower, - which hm mixed beds with a mixture 
of bn exchange resins and cation exchange resins* may be used. Further, deminemli^tion 
eqwpmesit may be configured, collecting a single-bed ion exchange tower of ion exei&oge 
renins and a single-bed cation exchange tower of cation exchange resins in series, may "be 
configured. 

Among the above-mentioned demmerali^tion equipments, a non-regenerated type ion 
e&efeastge resin tower, which provides a mixed bed wfeere strong acid eation exchange tmim 
md strong base anion exchange resins are mixed* is particularly preferable because it .has 
highly qualified km removal ability and there are few eluted oiaterials. 
\W29] 

In the present invention, organic compounds are decomposed with an. nltr&violet 
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oxidation equipment* and the organic compounds incIudkNi m primary pure water that Is liquid 
to be processed is removed. Decomposition products such as carbon dioxide ge&er&tsd by 
oxidative degradation of organic compounds are absorted and removed m the catalyst mixed 
tower toed fa d» do^tmm of the opic^pA oxidation equips by smion 
excfesage resins held within the rower. Therefore, an ultmpure water production piaat 
acoexdi&g to this invcxitioa can produce highly purified ti&apme water £vmlf tbe IojkI tttuaed 
fey aeg&tive loo kstgredieats h high, 
[00301 

In liquids elated foarn the ultraviolet oxidation equipment cMteimte o&llod "oxidised 
w&tef'), hydro-gee peroxide and ®mm etc, are inolisded Hydrogen peroxide etc., wMch is 
included in fhe oxidized water, is decomposed, generates oxygen and shmaltanecHisiy 
decomposes wkm exchange resins. In the present invmtion. because cateiyst supports &m 
Sled up with anion exchange resins m s catalyst raised tower where oxidized water including 
hydrogen peroxide etc, h introduced, hydrogen peroxide etc, is decomposed by footing 
preferentially with a catalyst carried m the support and the anion exchange resins are inhibited 
from being decomposed. Therefore* resin decomposed material* which is eJtstad into the 
liquid drained from the catalyst mixed tower (fosrein&ftcr called "mixsd tower onflow water**) 
cm be reduced. 
[00311 

Abo m the preset invention, decomposition of hydrogen peroxide ete^ which is 
indeed m the oxidised water, is promoted, because cM&Iyst supports are held in a catalyst 
mixed tower, Coiisapently, very lew siabst&iKses mck m hydrogen peroxide tem&M in the 
catalyst mked tower outflow water. Therefore, according to the present invention, hydrogen 
peroxide etc. may he iwrrenfced from remaining m the liquid thai has passed through fee 
membtaae degasser provided in the downstream of the catalyst mixed tower. Hydrogen 
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peroxide etc. is also prevented fmm bomg decomposed mi generating mygmi m the 
dowstream of the membrane d&g&sser md a risa in the co&ceatr&tso® of dissolved oxygen 
may be prevented. 
£0032] 

Further, g&sses such as oxygen generated by decomposition of hydrogen peroxide etc. in 
uat&lygt mixed tower csm be removed by locating a membrane degasser In the downstream 
of the catalyst mixed tower, Alm t ionic, mhm&m^B suck &$ m®t&\ torn etecd from the 
msrobr&rse dtegft$$&r em be removed; fhos* MgMy purified tdtr&pure water, whose metal 
eoncentmtloB is less &mi ! ng/ 3U am fee produced, 
[0033] 

m the former step of the membrane degasser, a catalyst mixed tower including amen 
exchange resim Md catalyst supports is located; therefore the amount of substances eMed 
from the catalyst mixed tower Is small Mid thus detMnemli^tion equipment in the 
dowtatoeam can be used in suocessloii for a long period of time, Thorefbre, according to the 
present kvsmoo* M.gMy purified isltrapure water whose impurity concentration such as 
dissolved oxygen md. metals is extremely tow; can be produced m succession for a teg 
period of time, 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00343 

Fig, I. is a schematic block diagram of an ulirapure water production plant aceotdiog to 
one embodiment of &e present invmiioB, 

Fig. 2 Is a figure showing results of Ex&mpfe 2 and Comparative example 3, 

DETAILED DESCRIPTION OF IBB PREFERRED EMBODIMENTS 
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[0036] 

Next, the present invention will be explained hi detail with reference to tlie 
accompanying drswmgs. 
|0037] 

Fig. 1 is a schematic Wools; diagram of an -pltrapure water production plmt I according 
lo ifec first einbodiment of th® present mvmi&®n> The uitrapure water production ptot I 
includes a storage tank 2, an ultraviolet oxidation equipment 3, a catalyst mix&d tower 4* a 
membrane dagMser 5, ddmmeraliz&ion equipment 6, and a membrane filtration equipment 7 
comprising ultraSltratioo membrane, In the storage tank 2, primary pure miter being 
processed with a pretreatmeat system and a primary pure water treatment system (not shown 
in the figure) Is stored. 
[0038] 

The pretmatment system includes a eoagulator and filtration eqtupment and removes 
parts of suspended solids and organic compounds Included in raw water such as industrial 
w^ter, etc. The primary pare water treatment system is a system, wherein impurities in 
liquid supplied from the prdreatment system {filtrated water) is removed and primary pure 
water, which has resistivity of equal to or more than .10 MO* em, astd tbe dissolved oxygen 
concentration of 0 to IO00 p.g / L, org&mc oompoittfc&s concentration of 0 to 20 fAg/ and 
metal concentration of 0 to 1 pig/ 1 ■> h produced , The pri mary pure water treatment system is 
configured of e.g. d^minemlkMion eqmpment* reverse osmosis membrane filtration 
equipment and a degasser, etc, 
[0039] 

The ultraviolet oxidation equipment 3, fee catalyst mixed tower 4, the membrane 
degasser 5 9 demmemllxation equipment 6 and membrane filtration 'equipment 7 are 
collectively called a secondary pure water system or a subsystem, which introduces the 
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primazy purs water as the liquid to be processed and produces uteapire water by removing a 

very small amount of impuri&s fxietaded in fee jjrimary pure water 

[0040] 

In the present embodtee^ the ultraviolet oxid&tkm equipment 3 comprises low 
pressure mercury lamps (of 140 W ? 1.0 lamps) that irradiate ultr&yiofct rays of approximate 
w&vckng&s of I §5 &ttd 254 nm . 

The e^talyst mixed tower 4 includes a caffltiyst ms&ed bed, k which strong base asikm 
exchange* re$i&$ m% mm$& wiife catalyst resms ettcb of which has p&lladinm supported on an 
amoti exchange resin as a support. The catalyst resins are obtained by contact, between anion 
exchange realm and m acid solution of palladium chloride The catalyst mixed bed is 
configured by mixing the catalyst with strong base anion exchange resins, thereby 

making the ratio of the catalyst resins 5 to 10 weight % to the strong base anion exetegs 
resias* 
[0042] 

The membrane a$gM$&t 3 comprises a gas separation membtme of a polypropylene 
imtti:omoI«uic mcinbx&ue of a hollow fiber type and has a liquid worn and a vacuurntsg 
room opposed via tlie gas separation membrane, fe the membrane degasser .5, the gas included 
in the liquid to be pmmsmd Is shi&ed to ih£ v^euum.mg room side, setting the dissolved 
oxygen concentration of the liquid to be processed 'to less than I jig./ L and fee total dissol ved 
oxygen gas eoncentrstlon of the liquid to less that) 3000 ng/ L, by introducing the liquid into 
the liquid room and decompressing the vaeuuming room. 
[0043] 

The deminara!katio& equipment 6 is a mixed bed iom exchange resisx tower provided 
with a mixed bed, in which strong base cation exchange resim and stro&g add anion 
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exetatge resins are mixed in the ooe4cHHie ratio, 'Also in the dowmteam of the 
demtneral&ation equipment 6, the membrme filtration equipment 7 comprising an 
ultrafilrmtion msmferaae Is located 
[0044] 

The storage tank 2* the ultraviolet oxidation equipment 3, the cal&iyst mixed tower 4, 
the membrane degas$er 5 ? Mid the demineraHmtion equipment 6 and the membrane filtration 
equipment ? are located in thk order; and adjacent imtniments cosmected in series by 
tabes. The ttlirapure water production plant 1 may include k$tnramt$ other than these 
instruments For example* in fee fonner part of the ultraviolet oxidation equipment 3, a heat 
exchanger may be provided. 
[0045] 

In the ultmpiite water production, plant 1 according to tbe present embodiment, primary 
pure water stored temporarily in the storage tmk 2 Is introduced from fee storage tank 2 into 
ihe ultraviolet oxidation equipment 3 by a solution sending insmiment such as a liquid 
Sowing pump (not shown in the figure). In the ultraviolet oxidation equipment 3, orga&ic 
compounds included m the primary pure water as liquid to be processed are decomposed and 
hydiogesi p«ro*kk etc, is generated. la addition, the? primary pure water is sterili^d by 
imadlation of ultraviolet rays in the ultraviolet oxidation equipment 3 mid thus propagation of 
bsetena wUI inhibited. 
fOG46] 

The liquid being processed in the ultraviolet oxidation equipment 3 h drained from the 
ultraviolet oxidation eqmpment 3 m oxidized water. The oxidised water 1$ flown in e& S V 
10 to 200 far *, and preferably m $V 50 to 150 fef 1 in fihe catalyst mixed tower 4 as liquid to 
be processed by the cMalyst mixed tower 4> The oxidized water introduced Into the catalyst 
mixed tower 4 contacts with the catalyst resins configuring the catalyst mixed bad, hydrogen 
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peroxide etc, is decomposed md removed, md carbonic acid ion etc. 1$ removed fey eoM&ct 

with strong mion exchange resin. 

[0047] 

The liquid being processed in the catalyst mixed tower 4 k drained torn the catalyst 
Hiked tower 4 s$ t^ixed tower outflow w&tar and is supplied to the membrane degasser 5. 
The membratse denser 3 treats the mixed tower outflow wa» m the liquid id be pmmsmtl, 
and removes gases such m dissolved oxygen wMch i$ included m the mi^d outflow water, 
Lkfuid obtained by the degassmg proems m. the membsmBe deg&sser 5 (hereinafter called 
^d^g^sed water* 7 ) iachnl.es a iw small amount of impurities drained from the catalyst mixed 
tower 4 md the membrane degasse.r 5. 
[0048] 

Accordingly, the degassed wafer is further supplied to the demin&miked equipment 6 
and thus dissolved Ions are removed In the present inv^ntioa the dermner&Jiz&tloxi 
ecpspment 6 Js a EO^gen€raled type ion exdhsmgs A tow If the absorblioB mxomtt of 
the ioa excha&ge resins reaches saturation po.kt t the ion exchange resins should he 
exchanged, 
[0049] 

Is* the presses. invtBiUvti* became a cs&slyst mixed ttywu vMch mclwim catalyst 
supports md anion exchange mmm m provided bstwesjat th<? ultraviolet oxidation ^mpment 3 
im& the daminera!l^3tioti equipment 6, the load of the demoralization equipment 6 is low, 
Xhet&ihre, the demioeralfe&tion equipment 6 may be miniaturized; or the exchange frequency 
of the km exdt&age resins Sited in the deros^ralizMion equipment 6 is lowered* by winch a 
long term continuous operation for equal to or more than 3 years can be achieved. 
[0050] 

The liquid being processed in the demiaeralimtion equipment 6 (hereioaHer called 
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^ikmnmmiimd water**) is supplied to the msmimm separation equipment ? f m4 the 
imolubfe components sueh as mm! Bm parfisk$ which could not be removed in the 
demlnerafetion equipment 6 are removed, The liquid drained from fee membrane 
sepamtion eqinpment 7 is the uftmpura crater whose impurity c0ncoitetio^ is extremely low, 
Tims* ^cording to the ultrapure water production plant I of the present invention, ultrapure 
w^f^r of tess than 1 ^g/ L in the otgamc carlxm (TOC) €onc?^t^b% tess than 5 jxg/ L in 
dissolved oxygen mncmir®ikm 7 md less tfesm I ng/ L in metai eonsensmtiots, may be obtained 
with re^l^vity of oa. 18 to 1 125 M0 v cm< 
[0051 1 

The tiftmpire w&i&t drained from the membrane filtt&tkm aqtdpment 7 is supplied to 
points of use $ ? where semiconductor product dealing oquipmente (not shown In the- figure) 
etc, are provided via mbes. Also, as shown, m fee figure, the eltr&pxirs water not used is the 
points of use $ is delated into the storage tank 2 via tubes. The ultrapure water production 
plant 1 is made to operate cosistmtiy, which aeeordingly prevents the uiirapure water from 
remaining in the tnbe&> prevents bacteria from m^Mplymg, aid prevents the water quality 
from deteriorating cm&cd by eiuting of sofostoces such as metals etc, from the 
c<|mpmoat-confipmng members* 
BXAMPIJRS 
[O0S2J 
Exampl e I 

Using the ultmpure water production plaat I shown m fig, L a primary pure water 
obtained by processing raw water with a pretreatmem system and a primly pure water 
tre&toeBt system, is processed as liquid to be processed,, and thus pred^ees the utopure wMer> 
For fee prelrBateeat system, one in which a eaagutoor &&d a sand filter are provided, was 
used Further for the primary pure water treatment system, one in wMeh an Ion exchange 
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resin tower of 2 beds 3 towess type, a reverse osmosis membrane equipment, and a vacuum 

degasset ace provided, was vised. 

CO0S3] 

The quality of die raw water was: 2d mS/ m in the eo&diiciivit^ 700 to 1 200 fig/ L its the 
IOC cowa^traiion, 0 to 8 mg/ 1 ia the dissolved oxygen concentration, 0 to 20 mg/ L in the 
SB€t$l wmoeatimk>n> r Xlie quality of tfe primary pm® water was: 17 J MO* cm m the 
resistivity, I to 5 |4g/ L in the TOC coBc^iitmtion^ 10 to SO $*g/ L £n the dissolved &5$yg««2 
coBceiitratioiu 10 to 100 **g/Lin tbe metal eom^tr^tloa. Also, liquid velocity toward the 
e&t&lysf mked tower 4 was set a$ S V « 80, 
[0054] 

Cotsprative Example I 

As a sBb&titeie of the catalyst mixed torn® 4 In the tfe&pirc water prediction ptei I 
of Fig. L a mixed bed ion exchange rasm tower configured from strong base anion exchange 
resins md strong add cation exchange resins was ioc&tscl In addition the ^xftapisre water 
production plant was com%umi removing the demsBerattss&ttoa equipment 6* Ib other 
words, 

ill Cm^p^aUve R^aisspte? 1, pdamy pus>a water wai flown Ib mi onto of an irftr&violst 
oxidation equipment, a mixed bed ion exchange resin tower, a membrane &&gmmx 9 and an 
uhrafiitratinn membrane equipment; and thus, xthmpnm wafer \vm produced. 
{0O55J 

The mi&ed bed km CKcbMge tmin tower has a cosfigumslon wMeh is the same as 
E&ampte i but does not i&dude the catalyst resins. The co^HgOTatioii of the xiltrsviokt 
OKidatian equtpftieftf* tl*e membsEtee degasser &M the ultrafiltration membrane e<pi|>m£M 
were the same as is Example h 
[00S6] 
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Comparative Example 2 

As Compamtive Example 2, another ion exchange equipment, v^iiefe. k the same as the 
ion exchange eqoipmait \m& in Example L w&$ located m the downstream of the membrane 
degssser of the ttitrapure water productioix plant in the Comparative Example L k other 
words, in Ct>mpmMv® Example 2, primary jpixre water was flown in an order of the ultraviolet 
oxid&iioft equipment, the mlxtKt bed ion exchange resin tower, the membrane ct&g&sser, a 
mixed bod Ion exchange resin tower md the t*lttafi)tfation mcmbrao^ equipment; and tisus, 

[0057] 

It) Tabte L hydrogen, peroxide eotieeatratlo^s in the liquid collected m the exits of each 
pk&t to the ssxarnpfe and the comparative examptes are shown- fa the following table, W UV S * 
refers to aa ultraviolet oxidation equipment; "ABV* mpmsmls a catalyst mixed tower; "MLF 
repxe^Ets a membrane deg&sser; "DIP* represents a mixed bed for* exchange resin tower: 
"DI2' ? represents a mixed bed ion exchange resin tower; and "UF* represents iiilrafifeation 
membrane equipment. Also, the manerical value unit is entirely set as jig/ L except for 
uietai eoneeMratioiL 
[005S] 



[table 1} 





| Frsm&ty pure 
water 


UV &sdt 


DO exh 


MD exit 


D!2 teat 


UF exit i 


Ex&mpk. 




1 


4 


1 




<! 


Comparative? Example 1 


<i 


12 




<S 




6 


Comparative Example 2 ; 


<i 


12 


6 


6 


__ 


5 ; 



[O059J 
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Is Table 2, dissolved oxygen concentration in the liquid collected m the exits of each 
plant in the example and the comparative examples are shown. 
[0060] 
[table 2] 



! 

I 


Primary pure 


UV exit 


ADI exit 


MDexit 


DI2 exit 


UF exit 


| 


water 




Dli exit 








I Example 


10 


10 


12 


<l 


<1 


<1 


Comparative Example 1 


10 


10 


.xww^w^ 

15 


<1 




<1 


Comparative Example 2 


10 


10 


15 


<1 


7. 


* ! 



roo6ii 

la Table 3„ TOC concentration in the liquid collected- in the exits of each plant in the 



example and the comparative examples are shown, 

[0062] 

[table 3] 





! Primary pure 
water 


UVexit 


ADI exit 
DI1 mil 


: MD exit 


BO exit 


UF exit 


Example 




2.0 


<1 




<i 


<1 


j Comparative Example I 


3.(1 


2.0 


<I 


1.5 




.1.5 


Comparative Example 2 


3.6 


2,0 


<i 


!f J 


<I i 
i 



[0063] 

In Table 4, metal (Fe) ecmeeatration in the liquid collected in the exits of each plant in 



the example and the comparative examples are shown. In the Table 4. the numerical value 
unit is set as ng/ L. 
[0064] 
[table 4] 
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primary purs 
water 


UV exis 
— 


ADI exst 
; DI1 exit 

^..^ — — 


MD exit 


" 1 j 

DI2 exit 1 UF exit | 

; j j 


■ — — — ~ 

Ex&mpfe 


3 


4 


4 


4 


: i i 


1 Comparative Example 1 




4 


<I 


2 


- — -i — -m*"!"""""*; 

- h 


Comparative Bs&mple 2 i 


3 


4 


<l 


2 





[0065] 



As shovm in Table i to 4, to the comparative ^mtplm* ih® dissolved oxygen 
aonocnttatioB. of the water at the ulit^Itratio^ merabssma exit (idtmpure water), the TOC 
co^^^a*5oti, th& me&tl c^eeHtmttcm was high. Iti the example, m the other hand, the 
hydrogen peroxide concentration, the dissolved oxygen concemratioB^ md the TOC 
con«entmtion were ail less than ! ^g/ L, The metal concentration was less than I ng/ L ? thus 
ultmptirs water of Mghly purified water could be produced* 
[00&>J 
Example 2 

As Example 2, an examination- was performed, ch&ngmg the liquid velocity of liquid to 
he processed, which is Sown in fee catalyst mixed Sower 4 using uitrapm^e water production 
plant I s&own in Fig. 1 the $mm m m Hxampte L Specitic&Jiy, while liquid velocity toward 
U*e ostalysi snk^d lower 4 is set as SV 80 m Example. 1 ; SV ■-- 53 was set lis Exampk 3L lo 
additai, while fay&ogea psmxide coo^ntmtioti of the liquid wfekfa lowed out from the exit 
of tha tiliraviolet oxidation equipment 3 mS supplied mm the csfeiyst mixed tow&t 4 wm 12 
lig/ L shown ia Table 1 m Example 1 ? the eoac^fetioft was 29 pg/ L in. Example 2. 
[0067] 

Comparative Example 3 

lostead of the c atalyst mixsd tower 4, by using a cataly st tower where strong ba§e aaion 
exchange resins were not included and only catalyst resits were filled up* an examination 
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was performed in which the liquid to be processed was passed through the catalyst tower 
changing the liquid velocity. Hydrogen peroxide concentration of the liquid from the 
ultraviolet oxidation equipment 3 exit was 29 fig/ L same as Example X 
[0068] 

Results of Example 2 and Comparative Example 3 are shown in Fig, 2. In Fig, 2, the 
vertical axis shows the decomposition rate of hydrogen peroxide {%) calculated from the 
hydbogen peroxide concentration of the liquid in the exit of the catalyst mixed tower 4 3 to the 
hydrogen peroxide concentration of the liquid in the exit of the ultraviolet oxidation 
eqidpmeiit 3; and cross axis shows the liquid velocity ($V) to the catalyst resins. In Fig, 2, 
the decomposition rate of the hydrogen peroxide (%) is shown with a symbol H and the result 
of Example 2 illustrated with a square point show with a symbol PE2 and the results of 
Comparative Example 3 are illustrated with a triangle point shown with a symbol CE3. in 
Example 2, anion exchange resins and the catalyst rmin were filled up in the catalyst mixed 
to war 4 and the rate of the catalyst resins was 5 weight % for the anion exchange resins. 
Therefore, the liquid velocity to the catalyst resin was SV - 1065. 
[0069] 

In Comparatm? Example X m which a pioccss was conducted solely with the ca*ialys*. 
xe$itt*» it was showxi that the decomposition rate of the hydrogen peroxide deteriorated as the 
liquid velocity increased, and the relationship between the decomposition rate of hydrogen 
peroxide and the liquid velocity was in a%nmaat shown m Fig- 2, On the other hand, it was 
shown that the result of Example 2 being processed in the mixed bed of catalyst resins and 
anion excha&ge resins was much higher than the decomposition rate of hydrogen peroxide 
assumed from a straight line lead from the examination result of Comparative Example 3 
[0070] 

The present Invention may be applied to lUtepare water production plants u$ed in the 
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production of semiconductor products such as LSls, wafers, etc., or production of medical 
supplies. 
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